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1
DEVICE FOR ASSEMBLY OF BALL HEADS
AND ADAPTER SLEEVES AS INTEGRATED
COMPONENT PART OF THE PACKAGE

This application is a §371 of PCT/EP2007/054246 filed
May 2, 2007, which claims priority from DE 10 2006 020
616.9 filed May 2, 2006, DE 20 2006 009 757.0 filed Jun. 20,
2006 and DE 10 2006 028 720.7 filed Jun. 20, 2006.

The invention relates to a package for receiving an adapter
sleeve for a hip endoprosthesis, the hip endoprosthesis com-
prising a ball head which has to be pushed onto the adapter
sleeve with a defined pushing-on force.

On the market there are various modular systems for hip
endoprostheses in which the ball head is seated on an adapter
sleeve and the latter in turn is seated on the prosthesis cone.
The components in these systems are generally ones which
are connected to one another via conical clamping connec-
tions. Furthermore, all the parts are generally delivered sepa-
rately and not preassembled, in order to avoid changes of the
plug connections owing to external influences during trans-
portation.

Three problems arise here.

1. It must be clear to the user performing the assembly of
the components in what order the assembly is to be carried
out.

2. It must be clear to the user, particularly in the case of
conical plug connections, with what initial force the compo-
nents are to be joined.

3. The plug connection of the ball head and adapter sleeve
must be clean. There must be no dirt particles present on the
contact surface.

The present invention offers a solution to all three prob-
lems:

According to the invention, a device for the mounting of the
ball head on the adapter sleeve is integrated in the package
and this device comprises indicating elements which indicate
that the defined pushing-on force has been reached when the
ball head is pressed onto the adapter sleeve. As a result, the
assembly is simplified and the user can tell whether he has
pushed the ball head onto the adapter sleeve with the neces-
sary pushing-on force.

In one embodiment according to the invention, the device
for the mounting comprises a projection of the package,
which projection can be pressed in as far as a stop and on
which the adapter sleeve is placed, and the stop indicates that
the necessary pushing-on force has been reached when the
ball head is pressed onto the adapter sleeve.

The material and/or the configuration of the projection
which can be pressed in is chosen so that the projection
touches the stop only when the necessary pushing-on force
has been reached. The stop may also be the bottom of the
package.

Preferably, the projection is designed so that it can buckle
in the region of the front end of the adapter sleeve.

In another embodiment, the device for the mounting of the
ball head on the adapter sleeve is designed as a yielding,
collapsible structure and the collapsing of the structure indi-
cates that the necessary pushing-on force has been reached
when the ball head is pressed onto the adapter sleeve.

Preferably, the structure is designed so that it produces a
sound, such as, for example, a click, when it collapses.

In an advantageous configuration, a package anti-abrasion
disc is arranged between the adapter sleeve and the projection
or the package, so that the adapter sleeve does not touch the
projection and/or the package. As a result, no abrasion of
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material from the package occurs, which could be deposited
on the adapter sleeve or the ball head and lead to problems
during the implantation.

In one embodiment according to the invention, the package
anti-abrasion disc is designed as an air cushion which bursts
when the force with which the ball head is being pushed onto
the adapter sleeve is large enough. The bursting indicates to
the user that the pushing-on force is large enough.

In another embodiment of the invention, the package anti-
abrasion disc is designed as a spatial structure deformable
through the effect of force, the structure comprising means
which are spaced from one another and touch only when the
force with which the ball head is being pushed onto the
adapter sleeve is large enough.

Advantageously, the means are laminas which are sepa-
rated from one another by a spacer.

In one embodiment of the invention, a chemical reaction
with a change of colour is triggered by the materials or coat-
ing of the means or the laminas when they touch. As a result,
the user can tell when the pushing-on force is large enough.

In an alternative embodiment according to the invention, a
piezoelectric element which measures and indicates the push-
ing-on force or initiates the indication is arranged between the
adapter sleeve and the package, optionally in addition, to the
package anti-abrasion disc, it being possible for the indicating
element 23 to be, for example, a lamp or a sound generator.

In another embodiment of the invention, the projection is
designed as a conical peg on which a package anti-abrasion
disc is arranged in a manner displaceable in the longitudinal
direction of the peg on pressure application, and the adapter
sleeve when encompassing the peg sits on the package anti-
abrasion disc and displaces the package anti-abrasion disc
when the ball head is pressed onto the adapter sleeve.

Advantageously, the point up to which the package anti-
abrasion disc has to be displaced when pressure is being
applied to the adapter sleeve by the ball head is marked or is
a stop, such as, for example, the bottom of the package.

Advantageously, a ball head is also removably positioned
in the package at the same time, and the ball head can be
removed separately.

The invention is thus distinguished by the fact that the ball
head and the adapter sleeve are positioned in a package such
that the ball head can be removed separately. The adapter
sleeve remains in the package and the ball head is then pushed
directly onto the adapter sleeve still situated in the package.
Furthermore, there is integrated in the package a device which
delivers feedback to the user when the necessary pushing-on
force has been reached when the ball head is pressed onto the
adapter sleeve. The feedback here may, for example, be tactile
or by visual or audio signals.

The invention is explained in more detail below with the
aid of various figures.

FIG. 1 shows in cross-section an adapter sleeve 1, which is
seated in a raised manner on a cylindrical projection 2 of a
device 20 for mounting of ball head 4 on adapter sleeve 1 is
integrated in package 3. This is the state in which the package
3 is delivered, What is not shown is that, in addition to the
adapter sleeve 1, aball head is also removably arranged in the
package 3 in any way. In order that the adapter sleeve 1 does
not move on the projection 2, a cylinder 18, the diameter of
which corresponds to the inside diameter of the adapter sleeve
1 at the front end, is arranged on the projection 2.

FIG. 2 shows the package 3 according to FIG. 1 shortly
after use. The ball head 4 having a cavity 22 for receiving
adapter sleeve 1 therein has been placed on the adapter sleeve
1. With increasing pressure of the ball head 4 on the adapter
sleeve 1, the cylindrical projection 2 gives way until the base
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25 of the package 3 is reached. The base acts as a mechanical
stop 24 so to speak and signals that a sufficient force has been
applied (tactile feedback). The material or the configuration
of'the cylindrical projection 2 must be chosen so that the latter
touches the base of the package 3 only when the ball head 4 is
pressed onto the adapter sleeve 1 with sufficient pressure.

FIG. 3 shows an embodiment in which the projection of the
package 3 is designed as a yielding, collapsible structure 5, so
that when the necessary force is reached the structure 5 col-
lapses and a click can be heard (tactile and audio feedback).
The reference symbol 5a denotes the structure in the non-
collapsed state, i.e. in the starting state. The broken line 554
shows the structure in the collapsed state, i.e. that the force
applied has been sufficient.

The force applied by the ball head is indicated in this figure
and also the following figures by the arrow 6.

FIG. 4 shows a projection of the package 3 which is
designed as a conical peg 7, with the adapter sleeve 1 being
pushed onto this peg 7. Located under the adapter sleeve 1 on
the peg 7 of the projection is a package anti-abrasion disc 14,
which is intended to prevent the adapter sleeve 1 and the
package 3 from touching. As a result, no abrasion of material
from the package 3 occurs, which could be deposited on the
adapter sleeve 1 or the ball head and lead to problems during
the implantation.

When the package anti-abrasion disc 14 remains displaced
in a defined manner on the conical peg 7 after the ball head has
been pressed onto the adapter sleeve 1, then the pushing-on
force has been sufficient. The point up to which the package
anti-abrasion disc 14 has to be displaced for the pushing-on
force to be sufficient is advantageously marked or is the
bottom of the package 3.

FIG. 5 shows the package according to FIG. 4 in the dis-
placed state of the package anti-abrasion disc 14. The arrow 9
indicates the lifting-off of the ball head, which is now firmly
connected to the adapter sleeve 1, from the peg 7. The ball
head is not shown here.

FIG. 6 shows an embodiment in which the package anti-
abrasion disc is designed as an air cushion 10 which bursts
when the ball head is pressed with sufficient force onto the
adapter sleeve 1. This is shown in FIG. 7. The projection 11 is
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preferably of cylindrical form in this embodiment and corre-
sponds to the cylinder 18 of FIG. 1.

FIG. 8 shows a package anti-abrasion disc 14 which is
composed of two laminas 12 separated by a spacer 13. When
sufficient pressure is exerted on the adapter sleeve 1 by the
ball head, at least one of the laminas 12 in the package
anti-abrasion disc 14 is deformed to such a degree that it
touches the other lamina 12. This could be indicated in vari-
ous ways. Preferably, a chemical reaction with a change of
colour could be triggered by the materials or coatings of the
laminas 12. The broken line 12a denotes the lamina which has
been bent through the effect of force and is touching the other
lamina 125.

FIG. 9 shows an embodiment in which a sufficient pressure
of the ball head on the adapter sleeve 1 or on the package
anti-abrasion disc is measured and indicated electronically/
electrically, for example, by piezoelectric elements 15 and
feedback to a signal generator 16. The signal generator 16
could, for example, be a lamp or a sound generator.

The invention claimed is:

1. A kit comprising

a ball head for a hip prosthesis, the ball head having a cavity
with an inner diameter therein;

apackage comprising a base, the package further compris-
ing a cylindrical projection thereon;

an adapter sleeve arranged on the cylindrical projection,
receives the cavity of the ball head for a hip prosthesis,
the adapter sleeve having a hollow end with an inside
diameter;

wherein the cylindrical projection has a cylinder having a
diameter which corresponds to the inside diameter of the
adapter sleeve;

and where the base acts as a mechanical stop and signals
that a sufficient force has been applied when the cylinder
is forced to the base when the ball head is pressed onto
the adapter sleeve with a sufficient force.

2. The kit according to claim 1, wherein the projection is

designed to buckle in a region of a front end of the adapter
sleeve.



